274                  .    THE ELECTRIC FURNACE'
the current from 10,000 to 15,000 amperes; the power used varying from 250 or 300 h.p. up to 750 or 800 h.p.
At the Keller Leleux works the Keller furnace is employed (see Fig. 79). This furnace is equivalent to two furnaces built together and coupled electrically in series, thus dispensing with the lower electrodes.
In making up the charge for the furnace, silica and carbon are added in the proportion given by this equation:
Si02+2C =Si+2CO 60 +24 =-28+ 56
Iron is added in amount depending on the percentage of silicon that is desired. The higher the grade of ferro-silicon, the smaller would be the amount of iron to be added. Allowance must, of course, be made for the impurities in the quartz, anthracite and iron employed. Thus in making a 50 per cent, ferro-silicon from quartzite containing 96 per cent, silica, and anthracite of 82 per cent, carbon, 10 per cent. ash and 8 per cent, water and gases, the following charge would be used:                                                                         -
Quartzite         1 50 kg. = 144 kg. SiOz or 66 kg. silicon.
Anthracite         72 kg. =  59 kg. carbon and 7 kg. of silica,
alumina, etc.
Steel turnings    55 kg. =  54 kg. iron. 277 kg.
This charge should yield about 66 kg. of silicon and 54 kg. of iron, but as the loss of silicon through imperfect reduction and by volatilization will be greater than the loss of iron, the resulting alloy will contain about 50 per cent, of silicon.
The quartz and anthracite are crushed to nut size, mixed with the steel turnings in correct proportions and shovelled into the furnace. The furnace operates continuously and the ferro-silicon is tapped into sand moulds at intervals; the slag being skimmed off the molten metal in the mold by a log of wood.
The production of ferro-silicon is described by Albert Keller,1 who states that at Livet, with 4,000 h.p., he was able to turn out 20 tons of 30 per cent, ferro-silicon per day, and that i ton of the alloy requires 3,500 kw.-hours for its production from quartz, scrap-iron and coke, the furnaces being each of 650 h.p.
1 Keller, Jour. Ivoa. and Steel Inst., 1903, vol. i, p. 166.M. Copeman, S. R. Bennett and H. W. Hake, Met. and Chem. Eng., viii, 1910, p. 133 (also see p. 115).30,Mineral Industry, vol. ix, 1901, p. 715, and Trans. Am. Inst. Min. Engs., vol. xxxiii, 1903, p. 191.
